In this study, it was aimed to determine the most suitable time series models with Box-Jenkins method, which was the most widely used in prediction studies. Export and import values were predicted by 2020 with the most suitable models. The data used in this study were obtained from the Turkey Statistical Institute. Data were monthly data covering from January 2003 to December 2014. Sum of Squared Errors (SSE) and Mean Squared Error (MSE) criteria were taken into consideration when selecting the best Box-Jenkins models. Also, in order to test the success of forecasting of the models, Root mean Error Square (RMSE), Mean Absolute Error (MAE) and Mean Absolute Percentage Error (MAPE) were used. As a result of the analyzes, it was determined that the most suitable models for export and import data were ARIMA (2,1,0) (0,0,1)12 and ARIMA(3,1,2)(1,0,1)12. It was predicted that the rate of exports meeting imports in paper and paper products of Turkey will be approximately 0.86 in 2020.
INTRODUCTION
The paper sector is the industry branch that use wood as raw material and produce pulp, paper, paperboard and other cellulose-based products (Atalay 2012) . The paper industry consists of two parts: "paper pulp production and bleaching technology" and "paper and paperboard manufacturing technology" (Gavcar et al. 1999 ). Paper and paper products sector, which providing significant rate input to chemical products and mining sectors, occupies an important place in terms of number of enterprises and production capacity in Turkey. According to 2014 data, there are 3114 enterprises and 62839 people are employed in this sector (Bayraktar 2014; TSI 2015a; Akyüz et al. 2017) . However, the production capacity of paper enterprises in our country is quite low compared to European Union countries, their competitiveness is low in international trade, and they take the pulp used in paper production from outside (Gedik et al. 2005; Akyüz and Yıldırım 2006; Akyüz and Yıldırım 2009; Tutku et al. 2018 ).
Turkey's production value of paper and paper products in 2008 was 8.182 million Turkish liras, while the production value of this sector in 2014 was realized as 23.990 million Turkish liras (Bayraktar 2014; TSI 2015b) . While total pulp exports in the world were approximately $45.6 billion in 2014, paper and paperboard exports in the same year were approximately $174 billion. Turkey was 45th and 28th in the pulp and paper-paperboard exports, respectively. Considering the import figures, Turkey was ranked as the 18th country that imports most of pulp in the world according to 2014 data (TRADEMAP 2015) . In this study, the optimal time series model was determined by Box-Jenkins method and the exports and imports values of paper and paper products in Turkey have been estimated by 2020 with the most suitable model. Literature review Co and Boosarawongse (2007) have tried to estimate the rice export values of Thailand using BoxJenkins, Holt-Winters and Artificial Neural Networks. In a study carried out by Emang et al. 2010 , the Seasonal Autoregressive Integrated Moving Average model was used to determine the estimated demand for chipboard in Malaysia. Also, this model is compared with seasonal Holt-Winters and ARAR algorithms. They suggested that the Seasonal Autoregressive Integrated Moving Average (SARIMA) model is better than other methods. Tajdini et al. (2014) used double exponential smoothing, Holt-Winters exponential smoothing and Autoregressive Integrated Moving Average (ARIMA) models to estimate the consumption of wood based panels (chipboard, plywood, veneer) in Iran. The sale of plastic production using ARIMA method was estimated. For this project, the sales data of plastic factory production in Bandung was used. ARIMA (3,0,2) was found to be the best model for PP Trilene and PP Tintapro products (Siregar et al. 2017) . In this study, it was aimed that is to forecast monthly Headline Consumer Price Index (HCPI) using the Box-Jenkins ARIMA methodology (Jackson et al. 2018) . In a study carried out by Mishra et al. 2018 , it was tried to determine estimated the area, production and yield of Sunn hemp in India using Autoregressive Integrated Moving Average (ARIMA) model. It was found that the most appropriate models for the area, production and yield of Sunn hemp were ARIMA(1,1,2), ARIMA(1,1,4) and ARIMA(1,1,5), respectively.
MATERIAL AND METHOD
In this study, the exports and imports data of the paper and paper products sector were examined. The monthly data covering the periods of January 2003-December 2014 were used to be examined in more detail by considering the trend and seasonal the components. The data were obtained from the Turkey Statistics Institution. The data was taken as $1000.
Method

Box-Jenkins Method
The Box-Jenkins method was developed by George E. P Box and Gwilym M. Jenkins (1970) and is based on the principle of stinginess. This method, which is one of the single variable models, is called as ARIMA models. Autoregressive Integrated Moving Average (ARIMA) models are the most used method in time series analysis due to the simplicity and adaptability (Chen et al. 2014 ). These models are divided into two. These: non-seasonal and seasonal ARIMA models. The general expression of the non-seasonal ARIMA (p,d,q) (1) where is the differentiated series, c is a constant, p is the order of autoregressive models, q is the order of moving average models, ∅ 1 , ∅ 2 , … ∅ are the autoregressive parameters, 1 , 2 , … .
are the moving average parameters, is the error term at time t. The difference is realized by the wt = yt-yt-1-yt-2-…-yt-d formula; where d is the number of differences taken (Hyndman and Athanasopoulos 2017; Chatfield 2000) . The seasonal ARIMA (SARIMA) models are similar to the ARIMA models. In general, Seasonal Autoregressive Integrated Moving Average (SARIMA) model is shown as SARIMA (p, d, q) (P, D, Q); where p is autoregressive term, d is integrated term, q is moving average term, P is seasonal autoregressive term, D is seasonal integrated term and Q is seasonal moving average term. The main condition for SARIMA model applications is that the mean, standard deviation and autocorrelation functions of the time series data should be stationary with time. This model is more suitable for short term than long term forecasting (Jeong et al. 2014) . Autoregressive Integrated Moving Average models consist of 3 steps. These are identification, parameter estimation, and diagnostic checking (Khashei et al. 2012 ).
a. Identification: At this step, it is firstly investigated whether the time series is stationary and has a seasonal characteristic. Different methods have been developed for the determination of stagnation. Correlogram analysis and unit root tests are the most commonly used in practice. The Augmented Dickey Fuller (ADF), which is one of the unit root tests, was used in this study. The test statistics of the ADF test are performed using the following equation (1) (Arltova and Fedorova 2016) .
(2) Hylleberg-Engle-Granger-Yoo (HEGY) test, which is posed by Hylleberg, Engle, Granger and Yoo (1990) , was used to determine whether the series had seasonal features. With HEGY test, seasonal unit root can be tested separately at each frequency. However, the HEGY test was firstly proposed by Franses (1990) for testing seasonal unit roots in quarterly data. Then, Beaulieu and Miron (1992) extended it for monthly data (Meng 2013) . After the stationary and seasonality of series is determined using the ADF and HEGY tests, if the series is not stationary, it is stationarized by taking the logarithm of the series or the difference of the seasonal and/or non-seasonal of series. After the stationary of the series, it is passed to the model determination stage by taking advantage of autocorrelation (ACF) and partial autocorrelation (PACF) functions (Akgül 2003) .
b. Parameter estimation: Once the appropriate model is determined, the parameters of the model are estimated depending on the minimum sum of squared errors. Also, it must be checked whether the parameter values are significantly different from zero and non-significant parameters should be discarded from the model (Akgül 2003) .
c. Diagnostic checking: The investigation of the suitability of the model generally involves two stages. In the first stage, the autocorrelation functions of the generated and the original series are compared. If the two autocorrelation functions are quite different, the model is determined again. If the difference between these two autocorrelation functions is low, it is passed to the second stage and at this stage; residue analysis of the model is done (Pindyck and Rubinfeld 1998) . For residual analysis, autocorrelation and partial autocorrelation functions of residues are generated and with the help of BoxPierce and Ljung & Box corrected Q statistics, the autocorrelation coefficients are checked. Box-Pierce (1970) and Ljung & Box corrected (1978) Q statistics are as follows (Griffiths et al. 1993 
where rk is the autocorrelation coefficients of sample prediction errors in various lags, k is the number of lag, n is the number of observations, and m is the autocorrelation coefficient. The calculated Q statistic value indicates that the model is appropriate if it is equal to or lower than the value of X 2 (m-P-p-Q-q or m-p-q),α table. If the value of the Q statistic is greater than the value of the X 2 (m-P-p-Q-q or m-p-q),α table, the model is not appropriate and the model must be determined again. (m-P-p-Q-q) is the degree of freedom of the seasonal model, while (m-p-q) is the degree of freedom of the non-seasonal model. Also, α is the confidence level (Akgül 2003) . 
If more than one model is considered as a result of the evaluation, the result of the model selection criteria is examined to determine the most suitable model among these models. The evaluation criteria used in this study were given in Table 1. In table 1 , n is the number of observations, ̃ is the predicted value of the model, and is the actual value of the model.
RESULTS
The models in the study were created with the help of monthly data between January 2003 and December 2013. Monthly data between January 2014 and December 2014 were used to test the forecasting success of the models after the models were created. Then, exports and import data were estimated by 2020 by using models. Eviews-8, Minitab 16.1 and Jmulti 4.24 package programs were used for estimation of import and export time series. If the series is not stationary, the mean and variance values of the series will change depending on time and the wrong model will be identified. First, the stationarity of the data must be provided. For this purpose, the distribution of series related to exports and imports values of paper and paper products sector was examined graphically and shown in Figure 1 . When Figure 1 is examined, it is seen that the series have an increasing trend and it is not fixed in average over time. That is, the export and import series have a non-stationary structure. In order to make the series stationary, the natural logarithm of the series was first taken. Then, in order to stationarize the natural logarithmized series, the first order difference of the series was taken and the results are shown in Figure  2 . The series were stationarized. In addition, the stationarity of the natural logarithmized series was analyzed by the Augmented Dickey-Fuller (ADF) unit root test to ensure the series is stationary and were given in Table 2 . As shown in Table 3 . According to Table 3 , since the absolute values of the t-statistic of all variables in the trend model of exports and imports of paper and paper products, and the D3 variable in the non-trend model of imports of paper and paper products are higher than the table value (1.96) at 5% significance level, it is accepted that there are deterministic seasonality in the series. Table 4 shows "t" and "F" statistic values of parameters calculated by models with and without trend, and the table values of 5% significance level calculated by Franses and Hobjin (1997) in parenthesis. Since the t-statistic values of the π1 and π2 parameters in all series are higher than table values with and without trend (Sivri 2004) , it shows that the series have non-seasonal unit root. Since the calculated F statistics are smaller than the critical values in Franses and Hobjin (1997) (Hamori 2001) , it is seen that there are the unit root "at models with and without trend of the exports of paper and paper products and at the frequency of (1/2)π[(3/2)π]" and "at models with and without trend of the imports of paper and paper products and at the frequency of (2/3)π[(4/3)π]". It was found that the exports and imports series have a seasonal feature. After the series are stationary, many models have been tried to determine the appropriate model in the estimation of series. The most suitable model among the candidate models was determined according to the model evaluation criteria. The criteria used in the evaluation are: Sum of Squared Errors (SSE) and Mean Squared Error (MSE). ARIMA(2,1,0)(0,0,1)12 for export series and ARIMA(3,1,2) (1,0,1)12 for import series were determined as the most suitable models. When the parameter estimation results of ARIMA(2,1,0)(0,0,1)12 model were examined, all variables were found to be significant (Table 5) . While the constant term is significant at the 5% error level, the other parameters are significant at 1% level. In the ARIMA(3,1,2)(1,0,1)12 model, the constant term and AR(3) are insignificant (Table 6 ). According to Ljung and Box (1978) Figure 3 . As shown in Figure 3 , the values obtained with the help of the models are close to the actual values. Also, it is seen that the models are suitable models according to performance evaluation criteria. After deciding on the suitability of the models, with the help of ARIMA (2,1,0) (0,0,1)12 and ARIMA (3,1,2) (1,0,1)12 models, the export and import values of the paper and paper products sector for the period 2015-2020 were estimated. Estimates for export and import were given in Tables 9 and 10 , respectively.
CONCLUSION
In the present paper, it was aimed to establish the prediction of exports and imports of paper and paper products in Turkey. The monthly time series data was used for determining the forecasting of exports and imports values. As a result of HEGY and ADF tests, it was found that the series were not stationary and had seasonal characteristics. SSE and MSE were used to determine the most suitable models. After determining the most suitable models, the prediction success of the models was determined by RMSE, MAE and MAPE evaluation techniques. The results shown that ARIMA (2,1,0)(0,0,1)12 was the best model for paper and paper products exports prediction while ARIMA(3,1,2)(1,0,1)12 was the best model for imports. Oca.14 Şub.14 Mar.14 Nis.14 May.14 Haz.14 Tem.14 Ağu.14 Eyl.14 Eki.14 Kas.14 Ara.14 Actual Predicted Oca.14 Şub.14 Mar.14 Nis.14 May.14 Haz.14 Tem.14 Ağu.14 Eyl.14 Eki.14 Kas.14 Ara.14 Actual Predicted
(b)
RMSE : 32438.9 MAE : 24946.7 MAPE : 8.05
The models are also confirmed by the MAPE value. The MAPE values of ARIMA(2,1,0)(0,0,1)12 and ARIMA(3,1,2)(1,0,1)12 are 18.4 and 8.05, respectively. According to the MAPE statistical classification used by Lewis (1982) , ARIMA(3,1,2)(1,0,1)12 is included in the "very good model" category, while ARIMA(2,1,0)(0,0,1)12 is in the "good model" category. Up to the year 2020, exports of paper and paper products will be approximately 6.78 billion dollars and imports of it will be approximately 7.92 billion dollars. According to imports, paper and paper products exports of Turkey are predicted to increase further.
